Abstract-The observations are not always identically and independently distributed (i.i.d.) in continuous manufacturing which most observations is skewed away normal distribution. In this research aim to study the performance of Tukey's control chart for detecting a change in parameter when observation are from skew distributions such as exponential and Laplace distributions. Also, the performance of Tukey's control chart is compared with Shewhart and Exponentially Weighted Moving Average (EWMA) charts. The Average Run Length is commonly measured the performance of control chart. The ARL0 is usually used when the process is in-control (sufficient large) and the ARL1 is correctly signaled to be outof-control (minimum). The Tukey's control chart is superior to other charts for large shift; however, the EWMA performs better for small to moderate shifts. The Tukey's control chart is very easy to setup the control limits and use a simple statistical concept.
I. INTRODUCTION
Statistical Process Control (SPC) charts are widely used for monitoring, measuring, controlling and improving quality of production in many areas of application, for example, in industry and manufacturing, finance and economics, epidemiology and health care, environmental sciences and other fields. Control charts are usually designed and evaluated under the assumption that the observations from a process are independent and identically distributed (i.i.d.) and from a normal distribution. In real applications, there are many situations in which the process data come from a non-normal distribution, for example, an Exponential, Laplace, Student-t or Gamma distribution (see, e.g., Borror et al. [1] ; Stoumbos and Reynolds [2] ; Mititelu et al. [3] ). Processes with data from a non-normal distribution need to be monitored by appropriate control charts.
Recently, many types of control charts are proposed which an appropriate control chart must be selected under many assumptions and several factors. Specially, for this kind of process monitoring, individual control charts take only one sample to measure due to economic issue for a company. Consequently, Tukey's control chart has been popular used for individual process which Alemi (2004) who was first proposed. [4] and Torng et al. (2009) [5] run length of Tukey's control chart. There are many advantage of using Tukey's control chart which it is easy to use and simple control limits setup. It can be used with not only non-Normal observations but also when distribution of process is unknown. Furthermore, Tukey's control chart does not sensitive to unusual data such as an outlier.
Consequently, this paper aim to study the performance of Tukey's control chart robust to the skew distribution processes such exponential and Laplace distributions. They are usually represented as lifetime of products and growth rate of a company, respectively. 
where UCL and LCL are upper and lower control limits, respectively.
are the third quartile (Q 3 ) and first quartile (Q 1 ) and IQR is the InterQuartile Range (IQR = Q 3 -Q 1 ). The value of L is a coefficient of control limit which this value of L is usually set as 1.5 for the case of a normal distribution assumption (Ryan (2000)).
B. Exponentially Weighted Moving Average (EWMA)
control chart. The Exponentially Weighted Moving Average (EWMA) statistics for the discrete time case has the following form
where  is a weighting factor for previous observations. 
The standard deviation used in the limits is usually the asymptotic value. Using the expression in Equation (3), the control limits of the EWMA chart is the following:
where L is a constant to be chosen. The process will be declared to be in an out-of-control state when The level A and -A are called the upper control limit (UCL) and the lower control limit (LCL). Traditionally,
where L is constant (usually L=3 for the case of normal distribution)
As stated above, one of the popularly important characteristics for SPC charts is Average Run Length (ARL) -the expectation of an alarm time ) ( is taken to signal (wrongly) about a possible change. Ideally, an acceptable ARL of in-control process should be enough large and a small ARL when the process is out-of-control, so-called Average of Delay time (AD) -the expectation of delay for true alarm time.
In the case of Tukey's and Shewhart control charts, ARL and AD can be easily calculated in terms of the error probabilities-the probability of type I error (P I ) (the test rejects "true" H 0 :signal occurs when a point falls outside the control limit when there is no real change in parameter) and the probability of type II error (P II ) (the test rejects "true" H 1 : no signal occurs when a point falls outside the control limit when there is a real change in parameter). The corresponding formulas are Table I and II show the comparison of the performance of control charts when observations are exponential and Laplace distributed, respectively. 
IV. CONCLUSION
We have compared the performance of Tukey's control chart with Shewhart and EWMA charts when observations are from exponential and Laplace distributions. The ARL of Tukey's chart is calculated by the Equation (4) while Shewhart and EWMA approximate the ARL by Monte Carlo simulation. We found that the performance of EWMA is superior to other charts for small to moderate shifts when in-control parameter of exponential distribution is 1 and 1/3 and Tukey's control chart is good to detect large shifts for both case of ARL 0 =100 and 370.4. When in-control parameter is 1/5 the performance of Tukey's control chart shows the best performance for all shift sizes with both case of ARL 0 =100 and 370.4. Tukey's control chart is also robust to Laplace distribution process and the numerical results are good agreement with the former case study.
